Abstract---
INTRODUCTION
TUDIES on waveguide broad-wall longitudinal slot antennas date back before World War II. Till then a number of workers have carried out considerable investigations on the admittance properties of the structure and a detail review of it will be a literature of its own. A brief survey of these literatures has been provided in [1] . However most of these analyses were carried out for a single slot element. Few literatures are also available on slot array [2, 3, 4, 5, 6, 7, 8, 9, 10, 11, 12, 13, 14] .
In this paper we have analyzed a two element planar broad-wall longitudinal slots array antenna based on Multiple Cavity Modeling Technique (MCMT) [15] . The theoretical data have been compared with the Ansoft HFSS's simulated data to validate the proposed method. The excellent agreement between the results demonstrates that the proposed method is able to accurately and efficiently solve complex reflection coefficients and transmission coefficients for different slot parameters.
II. PROBLEM FORMULATION
The 3D view of a planar two element broad-wall longitudinal slot antenna is shown in figure 1 whereas the top view of the waveguide slot antenna is shown in figure 2 corresponding cavity modeling and details of magnetic current at the apertures is shown in figure 3. The electric field at the slot may be assumed to be Xdirected and can be expressed in terms of a sum of weighted sinusoidal basis functions, , i e p z defined over the entire length of the slot as follows:
Where , i e p z is defined as:
Elsewhere
Where 2Ls is the slot length, 2Ws is the slot width, 2Z WS is the distance between the slots and 2b is the guide height. With the given electric field distribution the magnetic currents can be obtained using equivalence principle.
At the region of slot, the tangential components of the magnetic field should be identical. This results in the fallowing boundary condition.
( ) ( ) ( )
The Green's function, derived by solving the Helmholtz equation for the electric vector potential for unit magnetic current source is used for obtaining the magnetic field spread inside the cavity region. The scattered field inside the waveguide due to slots in the broad wall of the waveguide also has been derived using the Green's function for the electric potential for such a slot [1] . From the field existing at the apertures fed by the waveguide, the radiated field can be derived using plane wave spectrum approach. The radiated field is obtained by expanding the spherical waves in terms of plane wave spectrum in the vector potential formulation [1].
The field components are given by: 
Where 2a is the guide width, 2t is the slot / waveguide wall thickness, s x is the slot offset from the center of the waveguide and
Rests of the symbols have their usual meaning.
The method of moments is applied with Galerkin's specialization [16] to obtain 2M different equations from the boundary conditions to enable determination of the . The weighting functions are defined as follows:
for all q (q = 1, 2, 3, …….., M). After taking moment of each of the terms in boundary conditions (1) - (4) 
III. NUMERICAL RESULTS
On the basis of the formulation, MATLAB codes have been written to compute the reflection coefficients and transmission coefficients of the structures.
The magnitude of the S -parameters of the structure for slots length = 16 mm, width = 1 mm, thickness = 1.27 mm, Xs = -8. figure 5 and figure 6 that slots offset have no effect on resonance frequency. In fact slot offset is used iated power not the resonance frequency.
However, as evident from figure 7 -8 and 11 -12, when the slot length is increased, there is a decrease in the resonance frequency and which should be order of half wavelength. Figure 9 and 10 reveals thus, unlike |X WS -X W0 |, |Z WS -Z W0 | has a little effect on the resonance frequency and |Z WS -| decreased, the resonance frequency is decreased slightly.
It is evident from figure 13 & 14, the normalize resonance conductance depends on slot separation. The resonance slot length is independent of it. Therefore in a planner slot array interguide m 
